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(54) Title: ELECTROPHORETIC NUCLEIC ACID PURIFICATION METHOD 



(57) Abstract 

An electrophoretic method for purifying a nucleic acid sample is disclosed. The method generally comprises the steps of (1) providing 
a nucleic acid sample comprising a desired nucleic acid and one more contaminants, (2) providing an electrophoresis matrix having a loading 
well and a recovery well formed therein, (3) placing the nucleic acid sample into the loading well, (4) performing a first electrophoresis 
comprising electrophoresing the nucleic acid sample for a first time effective to transport the desired nucleic acid out of the loading well 
and into the electrophoresis matrix; and (5) performing a second electrophoresis comprising electrophoresing the nucleic acid sample for 
a second time effective to transport the desired nucleic acid out of the electrophoresis matrix and into the recovery well. According to 
the method, the first and second electrophoresis steps are effective to substantially reduce the concentration of contaminants relative to the 
concentration of desired nucleic acid in the nucleic acid sample, thereby producing a purified nucleic acid. In the method, the loading and 
recovery wells may be the same or different, and the electric fields may be DC or alternating. Also disclosed is a preparative electrophoresis 
method employing an alternating electrical field. 
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g a J: *J|£5b$ *i&#^fc^fi<j^l— ><575irn-X'?ft!ILft 0. 8 96T2T 
D-^yjVfiofco tO^JHi, fi?3. 0 cm, fci^ll. 7cm-e& 

^■f6]^*3^T2. 0 c mO^^ftftU, i(D^x;Hi, $j 2 . 5mm8t*tT 
&W2ft1±o F y 9 UMm<Dtttt, 0. 2XTAET*ofc(££ 

-ClXTAEIi, 0. 04M Tris, 0. 04M Sf?BL isXVO. 002 
M EDTAfU) o ^^Wi, «B3 5mm, Hmm, tffi;* 3 . 8m 

[0 0 6 3] 

2 7. 2 x l 2 c mi© H 5 >l4Mti5M& * > ^ ( G i b c o B 
R L, Life Technologies) T^jfiiLfco JW;£feI*5 <£ US^ft 
OW^W»li. 10. 6V/cm^l^tU;<, **/l"*Nlft5J&*», £<fc 
tf? ^jRflffft Mo d e 1 2 7 0 6vjVf (BK Pre 

cision, Chicago, IL) V^T^r— ? - Lfc 0 8 6 4 m L (Dftk 

[0 0 6 4] 



(27) ^2 0 0 2-5 02 02 0 

7t*f) ^c<7) 2 7 5NHJ 120^1 o^^y^^n-^v yy/mUV x-frfrii 

l^^KtlllXL, It 2 8^>70v£i£j|2L*:o (M%DK 4 0 L<Dfr<r>V->y)\s 
1 2 0 (jl L(Dy->y)l'&W3iLLtzb ^0 ^<^^;v^5 

^V^^KfeBL^o 2 7<7)^^tt^-9->'7 p ;K^#2 0 M L 
[0 0 6 5] 

4 8. 5 k b D N A (J3 i ^ 9 // g /m L <7>^J* t ^» *> h flit) *-£tr5&*. t 
= lfr-eUUZfiifyry7)\>i±^ 4 8. 5kbcODNA77^>h©i5 < ):^5 

4 8. 5kbc7)7^i7-^>hJ:»9^J;-€-5 0 %^&v>* Sr-g-^ ^.v^-C^ > 
£l#*fefcJfcttLfc 0 2^~ 1 s^^l&SftTfc^^^T^wi, /hSv^ 
^fi#-T-i,S<7)4 8. 5kb(DDNA77^^>fm/f„ 1 9 ft 

'J?m<7>9. 4, 6. 6, *«tO f 4. 4kb<0DNA75^ , /hSr^/i, £il 
£><7)4o<7>J; »)/Jn$^DNA79^ > $rit#Jl~ 1 9^lC#^ti7t-9- 

V-ffrfrio, 2 A^K^hfltz^rVf^tX-nM^. 2 4frK'&bfltz*yy~f)V 
2 SfrK'&hfltz^y7)\;Xtefr1rfrK$L'J>L, 26frK&t>fltc 
V->zf)\s-?i±ZhfcWJ?L, ZLX2 7frK%bfifz*ry7)\>X\$, mm^tk 



(28) 0 0 2 -5 0 2 0 2 0 

[0 0 6 6] 

±|BO*^o^lc^v^T, v^<o^(7)|g^^^?tL#^ 0 4 8. 5 kb^) 

o^^4 8. 5 k b DNA75^ y M^ftll^MjO 2 8t3-^$x. 

7°)VK$3\,>X, X *) #• < <7>*<7> 4 8 . 5 k b<977^ > h^H^^ttTti: V> ? 

Jt^7^§ *i^©4 8. 5kb«DNA75^pt>Mi, M^ltO®^ 

m^»<D2^~ 1 8^^#^>tL/c'9->-/;v4 J -e^a: J: tKjfjg*) W4 8 
. 5 k b 777*^ v hfim&ZHtib^dm^li, DNAjbmft&mfg-^rfrl- 
mALtzZk*^-? 0 4. 4kbJ:H4^^DNA75^^Vf (-r&to*^ 
2. 2£J:^2. o k b y Y) &-£<m&ZH%7!)^tik^i mm*. 

^T|«]i3i:^»|S]-e^^^m^»J^^l&J^^L^, t-^^>*,M^fR]t 2 8fr 
[0 0 6 7] 

mmm 2 ) 

[0 0 6 8] 

m^Kl^TfcTOfRl-e^ifetTto h >; p r ome 



(29) *5fSI2002-502020 

#n-*^jV-c&o£o -<^;Wi> ^$3. 5cra, *J:tF«ll. 7cmT 
*»J,-etTll. 7X11. 7 emOfW^?*lTV»)t e ^O^fpj-C 

*'n-^f;^sift*^ h £??-r<?>£ BSC ^;v<7>pg!i* i 4 ootf? 

^LT^Pc^iSfg^j&l cmtfefL^o HI ll£ ^ )W4 3: , «^<7)^T^ 
»9> ^IT5. SmmOJS^iJct^Smmilil-e^oTto EUK'i' ^ )Wi, 

iio^LT^v^^Tt^) 0 r)vte£Tj$> ■y?mmm$t o. 2xta 

[0 0 6 9] 

27. 2X12cm H5 V^m^&W)? (Gibco B 
RL, Life Technologies) KiS^X^MLtzo Mftfate X V s 

mjafaconmiit ^ss 1 1. 5v/cm*tu 0 r^&Mty&mwi, 

&&XF?Z<'?mmWL<Dn.m.*, Model 2 7 0 6^)V^-^~ (mult 
imeter) (BK Precision, Chicago, IL) £fflV>T 
^e-^-b^o 8 7 0 mLcOM»^^>^^^Pb7to £*U4, I»5m 

[0 0 7 0] 

fcfcO ^rtt:, EIJR**A'*fc*JRLfco ft 8 ^^v^lKL-Tto 

^ »JRtfc8oo#t^^ (*#fam«i*«&e>B$&&3 ~ 1 OfrK&UZti 



(30) #^2 00 2-502 02 0 

[0 0 7 1] 

tLtz^yy)^^ *fcftlirfle*DNA*^^>4v>£fc*3SLfco 6 
Stlfc^rT'/Wi, ^<o^4g, 5> 23. 1, 9. 4, 6. 6, is «fc EM 
. 4kbODNA7?^>hm/i. 7 ^KUU^^tz^ry/)V\t, 6 3^ 

tLfcDNA6D*b 1 0 Mi Sftfco 

[0 0 7 2] 

< (ODNA^fttl,tV^#^|i, 7 5- £ ^Itr^tiDNA^tiHUK^i^^ 
* *fjtLT£ 7^cfc *>^fcl2@JK£.*/U4'fc##LfcDNAtt^/P£« 

^ftTi/^cit^to 4. 4 k b X iJ/h?V»DNA79^ > h (-T&fr^ 
2. 2*3J:a f 2. 0 k b^)75^ ^ h) *«tttfi**L4v>i: Zfrh 

[0 0 7 3] 

(*ifc«l 3 ) 



(31) ^2 0 0 2-5 02 02 0 

3 0 fx L<vmmmmffim& 6 jiL<D7uTJi--l£K (20mg/ 

mL) «"^tJii:HJ:ot, $LWuLtz 0 iiT% 1. 4mL^Ml»t 

1 m L <D 1 1 0 mM Tris-HCl ( p H 8 . 3 ) , 2 5 0 mM N a 
CK 1 9 mM^;i^->;P#ffiM1£&k 0. 05% /^f';fP-40, 
0*0. 4mL«2-en>J-y;^(,4o^ ^t, JH?ft/i§»ffl»«Ni#«[ 

0. 5mLf a-^fc*V>T6 5 t3T3 5^ h Lfc 0 

[0 0 7 4] 

«fc 

•jRaWtt^ h U 9 * tt, 0. 8 %72Tn 19. _kfe<S> <fc C#IL 
*r 0 tor;W2\ 2. 2X11. 7cra-e^o^: 0 n-fV>^^i;WJ, 
1 mmi3 J:D*5mraf*ofc, mJDl<7 ^ ;Wi> lMmm*J:«5ram^ 

.t^^^^lfSliS^tfc, 0. 2 XTAE-C&ofco 
[0 0 7 5] 

m^^Ul^, 27. 2X12cm H5y;HMi^>^ (Gibco B 
R L, Life Technologies) fcj3V*T*Jfc Lfc c ^LTJU^f^l 

y 9 mMWL^UM.* , Model 2706 v;Pf p( - (B K Preci 
sion, Chicago, IL) *JBv>Tifl|j£ Lfco 8 7 OraL^lf'M^ 

O 

[0 0 7 6] 

3otO||t>^* (#2 0 ^ L<E>iS#Lfc]lil«tf3 i^m^L^JfiL^) £30 
©HtSn-^ >^-)x;v^H:y Men- KL^ 0 W^WnM^m (1 
0. 6V/cmi:£^T) *<Dl&Km,m* t , fLT3o 

<7>DNA^->7 e JVO||2CD-b^ ]> 3 oe>0l8r*-& O - 7* -f >^* , 7^^0^2 



(32) *5f3!2 00 2-5 02 02 0 

n-rV ^^xm? Men- K Lfc 0 m^lf (10. 6 V/c mfcisv* 
T) f^t>y;H:7 h£n- FLfc&l 6 #M*|fe Lfc 0 fi£oT, £*i 
^03t>^W©5o«-by Mi, -e*L-rtL, 20, 19, 18, 17*5* 
0=1 6 frK&M Lfcif- > :/;Vfc*H& L fco 
[0 0 7 7] 

IfcLfco J: *K 16, 1 7, * «t 1 Sfi'MfJEft^^tV^^t 

& u^ifwDNAit % n h Kttjfr-rz) muv i ;v ££8& L£ o fz £ 

1 9 ■frJffl&MZ ^tfc^yzffrrpliztf D NA Ji, A, H 4 EJJlI 

[ 0 0 7 8] 

D N A fi , *jH»»l*|IB*«fi[-r^*»#, Efl2^ j. ;Wegj > f LT 

JHI»«*«7)EIJRJfE5&<ffiv> Gfol 5%) o fc*rfc£>, fctx.fI^M (W*. 
**jt«fci3V»T 1 95-) -C&oTfc, #<?)DNAIi, tttLtn-f 

JEH t ^2>5!l^H-7-{i, n — >^^^;v(cn- ttfcD N AO:*:gB# (33 

[0 0 7 9] 

4 ) 

(L I TACtatfin, ¥-^^m«>^;vpSSfflm^Kim;4jfii^ 



C33) *!«2 0 0 2-5 02 02 0 

[0 0 8 0] 
[0 0 8 1] 

1 6 <7)^m^>-7";P (|]8 0ng<?)t h^/ADNA^^^tf^ 2 2 // L £> 

-mm^xtfm^Ltzskm) itn^x^cn-FLfco 13. 2v/ c 

m-C(DDC|IS^-|oJS^l!j=£— 1 ^<7)PfH JK^fRl^m^ 

DCtt^^L ITACliCM?*fe 0 LITACyn^-f-JKi, 4 
0#<7>$^ff#Hi3j:a ? -6. 9 V/cm<vnm<D3k-£*#-rz>MJ}\a}Ufr, %h 
ZFK 2 0®<DmwmMi$ =t V 1 3 . 8 V/c m^m^c7)5^^ ^-r^i^M^ 
5^<b&& 0 L I TAC 1 5 0 ^W<7)^M-eiSffl L?to lOO^L 

<D%m&Wt*ry7fr*s L I TACm^l&Pl^l O^MRST, ^^EUCe^ 

[0 0 8 2] 

1 6<r> i o o ^ \.<onw&ww>?fr*mffl&m\^, zlx2 i m lcdj^ku 

mm LfiZo 0> 2 0 , 40, 60. 80, 100, 120, ££^140 fr<?) L 

L I TACI$M-e«L*:-9->y;W±, E t B r m&,Z*ttzr)i'±X~~5Hm\:Z ft 
S^-h^^t: f^/ADNAttJ^l^i:, 4 0^L I T A C B#M-eSOIjtL 

, 4^)^ 6 0 , 80, 100, 1 2 0 , *itFl40 fr<D LITACItffl X°U 
ty.Ltz*ry7)ViU j&2 0 n got: h^ADNA*#*^tf£t*^?Jtfce 
^T«DNA^Ii, 4 8. 5 k b J: *>:*:S*ofco 
[0 0 8 3] 



(34) ^2 00 2-5 02 020 

0> 8 0, 1 0 0, 1 2 0, £ J: CTl 4 0 5-<DL I T A C B*WC$M!tLfc , *7- V !/ 

§£fi, «ffi^^^-ffi:^ (T^*?*,, ^MfaH-^T^ 5 %) 0 ^^h, 
d-t^ y^^Mcn- F$*i7fcDNAcD*£|5# (J3^£><, 5 0%lt) * s 
. £<7>^ i)V§r^< gt*t&v>^£>-e&& 0 CLtU;*, i^DNA^It 

[0 0 8 4] 

(**fe^J 5 ) 

(l i t ac mummmzmmrz, m^mumm^mmKX^skm^h<^r 
®m*ryy°)\s*. mM^K^mmms Kimztiz £ d kwrl*: (10^ 

1 <7)$rf£j«£ 3 0 1 <7)»^W<7)^^ £ 6 0 ^ L<^#M»»<t*I£-L 
. ^ Lti«i»I«li 2 5 0 mM<7)N a C 1 <Dtt*> <9 »c 12 5 mM^N a C 
1 £^-trC:<t£|&<) o 
[ 0 0 8 5] 

IMivh'J^XIi, 2. 0%7**o-^m^»), ^LTPromeg 
a COM olecular Biology ^V— V<D — Tf£S£ V>tz Q ¥ 
>W4, 2. 2X11. 7cmT^^ fLT^KD^Mt^t^JL^n^f^/ 
^/HJK^ ^;V<7)^.— *y h&'mz.tzo iO^^^ti, lmm> **oi|6 5 m 

tSSr^'-r^^^'Srf^SILjto rA'^itfftKiflloll^jBrtflfjftJi, 0. 2 x T A 
[ 0 0 8 6] 



(35) #312 002-5 02 02 0 

7. 2 c m^o(B 1 2cmOH5 ^^«^t*SMflf (Gib 
co B R L , Life Technologies) >t>t?ff o fc Q ^fcttSJ 
*5 «t tWl'tfci&W Mrft£>fij& £> Model 2 7 0 6 vju-f- ^ - ^ 
- (B K Precision, Chicago, IL) LTiHIfeLjfco 

m <o m <o r k y )v * m. -r <d k + # t * & „ 

[0 0 8 7] 

9oof|ty^Jl' (#b8 0 n g<7>k h^/ADNA^^tr, 2 2^ L<0 

iMftClO. 5 V/cm-C) * 1 8fl-Mff*-3fc 0 ^-e, 10. 5V/cm« 
M^"fB]D C«Hr£ 3 0#M^gffl Lfco ^"C, 2 oco 22^ L^^^V*- 3 o<7) 
^W2o l£J:0?# 2) frhU£l,fco ?kK, W^DN 

A<^0i|£^efc#-r^7t:i6lC, - l 0. 5V/cm-ei *J:^5. OV/c 

mt3 0#©LITAC/^^ 12 5-H®MLfc e 7^22^L 
^>-7*;v£. ^<7>7o<t>^;w (-9->"/;v# 3 ~# 9 ) tf>S>JKfcLfc<> 
[0 0 8 8] 

2, 3, *j J: 0*9 Sr. 5MfrflJ**tiM&K:ttU 

fc2otf)t>^ (t>^V#l^J:0 ! #2) (i, 12fl-OLITACAWtfc 
KI&lfcLfc^yjP 3~# 9) 4"i:*iJi4DNA^*fl-U^ 

4 4rv»i fc*«^Sitfc 0 3*^*9 KttJ&-?& EtBr DNAA 

> K<*>«j£fi9«Ifc (&%a<r>m<DX - 7T-yDNAtJfc«t4) K<£ <9> l!]50 
ng©DNA*>, i*Lfe 2 o<7)-^ > T^pHc |B]I|£$ fltz £*5*3*L£: 0 £<7)C1 
t it, *4S0fcn- KLfcfc h^V ADNAcDi&5 5 %<7)lK^*^i- 0 :£T<£>fflffi 
DNA^It 4 8. 5kbi^l^o^ 0 
[ 0 0 8 9] 

fflK|Mt*M£ IT^ffi LTPC Rilf if>I£ 
^ffo^o i*PCR*fttftfflLTPCRS:ffofc, S* ^ P C Rjtftl£4fe (ft 4 



C36) 0 0 2-5 0 2 02 0 

£ Tirfi^lPj^^U , 2, 3, 4, ifcli5teK#ftLfcffi««m*tt 
DNAIi, W^t <jffi*<?>iiA«»*Jfc«fi9*4*v^t (&Hf£<b, PCRiffiM 

[ 0 0 9 0] 

££^&Jft3;fcfcJfc«a9E</*EllES|£ (5 0%ffi<) tt % i©*ft^JH:^< 
[0 0 9 1 ] 

mmm e ) 

©^rVADNA*) 

£r*0E;&<2 5 0 mM(7)N a C 1 c^fc »> 1 2 5 mMc^N a C 1 i: < 

) o 

[ 0 0 9 2] 

m^^Kjv h V ^*fi. 2. 0%T«"n-^^^T^t), flTFMC Co 
r p o r a t i o nfrhffi.%ZK& SeaKem Gold 7#D-^T*#1L 
fc© 2 . 0X2. Ocratl,^ -?-LTlf?0. 6cmt4oft, ^ 

03o0i^|i, 1 mm. 46 3. 8 mm. -£LT8?S 5mmT*ofc 0 ^fe 
[0 0 9 3] 



(37) ^2 00 2-5 02 02 0 

^KfiLT^o £co**K^vf2, S?5cm, *H2cm (T&fc^ ^;vi|ilipgc 
*I) , f LT)f?lcm (1-^to*>, ^;i/<fc 19 4 mmi^v>) T^o;t 0 Ztit>l± 
^ CAROLINE Cosmetics (Montreal, Canada) 
# *h M % £ tt & 4 b tt ffl 7 *° > v & -50 o T fls M L 7b o <r ;v & X V 7 jJ? > ^ M ^ (?) 
««r?8[tt, 0. 2XTAE (7. 8c7>5fcpgpH) -e&ofc 0 
[0 0 9 4] 

M^Ufcifr^ 2 7. 2 X 1 2 c mc7)H 5 ^VS^i&l&W (G i b c o BRL 
.Life Technologies) M^^T^fo * v£ X V s 

. ^ LT ^ 7 ^ ^^rf ffl LTX * > y CIS 1 2, J: 9 £@5SL£ 0 ^v£#i2J;g> 
S;£§£, Model 2 7 0 6^1^^-^- (BK Precision, C 
h. i c a g o, IL) *®.mVTWl&Ltz 0 
[0 0 9 5] 

3 ^(DDNA-^yy^ «&8 0 n g©t h £V A D N A 2 0 ^ L 

^> Jffi^|fii-e2 5^W=ffV^ ^V>-C\ ifrfrffillM 0 8>WDCm*Ci&«|Lfco 

/cmHV/ c m b<Dffl-?mkLtzo ^-C, 2 0^ L <oW&®WWr > 7 * 
% 3 -oc^ i/u^fcjfcftLfc (~9" y 7° )V# u #2, i3i£f# 3) 0 

[ 0 0 9 6] 

&5gLfco tV^jP#lKJfftt4EtBr D N A^ K<D«J£WtWK 
<7>fic75A -77-7DNA fcjfctt"*-*) K<fc »9 , $J 3 0 n g^DNA^ 5 , 



(38) #^2 00 2-5 02 02 0 

ADNA(D|]3 8 %<D±Mm*^~fo £ft&<af&«DNAfl'-?Wt, 4 8. 5kb 

[0 0 9 7] 

«>fc. PCRKIfcfcfrojfco WPCRftfttttlLTPCR^ffoft, 
tB£« («j4 0 0 bp©DNA75^>h) li, 2 

[ 0 0 9 8] 

(* jfc^J 7 ) 

^JK?r2 5 OmM^tj 1 2 5 mMCftT^^^it^^t, 3fc«^ii3 K_h 
HK?*i4DNAOlt*t»:jfe>ua:v>*«, i »9 -Jt L < 
[ 0 0 9 9] 

ffiffl LfcWSWMBrv m; 2 %T#"n-x^;v-c& *>, ltfmc 

Corporatio n^M^S SeaKem Gold T2T n-*-cf|5 

3. 8 cm(OI*)^J:^4. 5cm(OngW2.|?8cm<D»Pl ex 
i g 1 a sfWtfll/co i©PIexigla sfii^^V h W fc LtMgflB 

fci&HttfliLjfc: ra-AJ P 1 e x i g 1 a s WSFSHHSfl-KSc*;? *Lfc 1 2 
m<7>&$ 2. 5 cmO^'J ynt'V'/n-; H**E>4»K ^^<7)ny Kli5mm© 



(39) ^200 2-5 02 02 0 

[0 10 0] 

[Hi] 

X X 
XXX 
XXX 

X X 



X 
X 



4 mmO^-cgi *LTV>fc 0 **Jl/«Hf$ftli, 0. 2XTAEt$ 

[0 10 1] 

MLfc, Model 2 7 0 6 v^f (BK P 

recision, Chicago, IL) LTillSeLfco 
[0 10 2] 

10 0// L^DNAt^^^, #^(^4o(0^ , )xJH:n - KLfco 

JilT<7)3 0(7)ii^ftj^V^^A^^fflLTffo^ : 1) 4 6V"C3 0# 
OM^tRim^ ^TM 6Vtl 0f^&;#fam»3&*kfc&/*/w;*:/n^9A&' 
tt4*-0/t^7'f-fl'Kl/y-A 1 0 5HB5iUB3-er*) ; 2) 2 8V 
-e3 0#OJR^IrI«». ^CV»T4 6Vtl 0#O^lRim^5&^*^)^;P^yn 
^7A^t,!&|,»I^;i/^7'f Kl/y-A 1 6 0 ^M^fflS «) ; 
^^^3) 29>W®ffl-r^> 4 6 V^it^W^^-^tr^ltODC Vy-A« 

o^fbnuizi-&o 



(40) ^2 002-5 02 02 0 

[0 10 3] 

iftSLfc., fWJPKn- KLfta^ hn-A-ii, 5, 12. 5. 2 5 is <fc 
^5 0 n g^*«IOA-7r-^DNA (I?4 8. 5kb) Sr-frtr *f > rffr 

o 7t 0 fl-*fffl^/P^>«ieflS**K «fc 19 , fflf««*li, 48. 5 k b £ <9 
< > -tLT^HW^^W^^JHi, ifeO. 5ng/^L©Kf>yyADNA* 

[0 10 4] 

St4U hDNA, ^iMt^SIt hDNAt>^©ft»*R|cJ: 
•9*#£>*L& PC R/^ K©ajKSr«jSfl9^Jfc«-?-*ClfcK:J:oT«ltWr*o £*L 
^PCREE^ D 7 S — 5 5 0 7*9 W*^- (Perkin Elmer), 
Stockmarkers MMfo (Perkin Elmer) ^isi ZFA m p 
liTaq DNA#'J^5-if (Perkin E 1 m e r ) *®>m LT|f o 

[0 10 5] 

8 ) 

«m^>7°)V^, *Jtfl9fc$teO*jfc«3 fc±fB3*i*J:? fcpftLfc (60// 
[0 10 6] 

12 0^ * n ^o?Lo^§ S £;#i-&J¥£ 0. 0 6 2 5^ >^-£>*"'J T'ntfv 
^->-h£, *Il 1 cm^og?2cm^/h)T-i:^ilLfc, 6^^;V<??9!J*. /h 
fr(^+*l^lL/!, 1®5mm, 1 . 5mra*J:^? 5 mm 



(41) #312 0 0 2 - 5 0 2 0 2 0 

1 oc£><^)K7)F^L^f>, ^c7)^ jDV^x^^i-eogg^tti, 16mm-e*o7to 
[0 10 7] 

^fflTttK 5^ffl7 0 -;l^-CS«L*:o 0. 2 

x T A E pH7. 9^tfl00mL«3%SeaKem Gold7**n- 

bT?^&L*:7jc£*f?EL£<> £iUi, 7#rr~^^^\ %}MK%*), ftTJ: 
< vtf^S ti&CI t *msEL?z 0 7 0 J *-)\>TZW&t L^^7^f->7 

. ff!^T7yn-;*oM#ft«TU J: <IIL, ^v>-e, 3 frM*?4 ? 

[0 10 8] 

4cmJSH. 2 c m> is £ 2 cm) ^ U7*n-^^ l 

B^M^fiKi&ttLMS-^Ttro */J\tf-£. *<r>^-f tlfr<Dffite 2 . 5 

c m ?) T 7? n & J: KY)i> h W c^f^icgfig Lfc 0 TJfu-xtfM 

©m, Ml 1. 2craiJj:O f S?7cm©r^ (t4fe*, 2. 5 c mco 
T^fn-^^jv, 2cm«)7*5 7f'^/hfr, is «fc M ct> 2 c m<DTJfu-z.f 

* tzf^^-j ^/h>tO±ffii3 ZLXfTmiP, 1 mm<7)T7yn-7,cDg-e«tottT 

[0 10 9] 

<**iMK««i3 J: tr*ffr) 
m^y*tl)^> S?27. 2 c m^oiHIl 2 c mOH 5 ^/wm&iMBjtil (G i b 
co BRL, Life Technologies) ^"Cff o £:<> 8 7 0 mL 
COO. 2XTAE pH7. 9 0*MffiK&m«t*MRMf fci»*.fco £<Oii£Wi£c7>g 



(42) *5«2 0 0 2- 5 0 2 0 2 0 

[0110] 

F)^fci$£U ! '7?X?-y?^}tZm&mm*, Model 2 7 0 6^;i-?- 
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